Isoelectric focusing and two-dimensional analysis of purified nitrate reductase from Aspergillus nidulans.
The assimilatory NADPH-nitrate oxidoreductase (EC 1.6.6.3) from Aspergillus nidulans was purified by means of affinity chromatography and analyzed by agarose isoelectric focusing and two-dimensional electrophoresis. NADPH-nitrate reductase activity was not activated by oxidation with potassium ferricyanide and was irreversibly inhibited by acrylamide. Electrophoresis of nitrate reductase in 7% polyacrylamide gels resulted in rapid loss of enzyme activity. Isoelectric focusing of purified enzyme in agarose gels resulted in the homogeneous band that exhibited NADPH-nitrate reductase, NADPH-cytochrome c reductase and reduced methyl viologen-nitrate reductase activities, which corresponded to an isoelectric point of 6.12 +/- 0.05 at 22 degrees C. Two-dimensional electrophoresis of focused nitrate reductase on SDS-polyacrylanide gel slabs yielded a single subunit of 54000 molecular weight. Acid treatment of the enzyme and subsequent isoelectric focusing resulted in a protein with a strongly acidic isoelectric point and reduced methyl viologen-nitrate reductase activity. It released another protein with a strongly basic isoelectric point which was inactive. It is postulated that the overall association of flavoprotein protomers with both heme and cytochrome b1 components confers a small net negative charge upon the native heteromultimer and accounts for its slightly acidic isoelectric point.